Pesticide regulations: exposure-dose modeling from FIFRA to FQPA.
The federal laws and regulations governing the registration and use of pesticides in the United States under the Federal Insecticide, Fungicide, and Rodenticide Act are published in the Federal Register, while state laws such as California are published in the California Food and Agricultural Code, Divisions 6, 7, and 13. Up until the passage of the Food Quality Protection Act (FQPA of 1996), federal and state regulations pertaining to the registration and use of pesticides were in most cases identical except for the fact that food tolerances were enforced but not set at the state level. The California Department of Pesticide Regulation's Worker Health and Safety Program continues to monitor worker exposure to pesticides and report illnesses among workers associated with pesticide exposure. Under FQPA, the United States Environmental Protection Agency (EPA) has taken a leadership role in the development of probabilistic pesticide exposure models (i.e., DEEM, SHEDS, etc.) using pesticide application, human activity, and exposure databases (i.e., CPPAES, CHAD, CSFII, FCID, NHANES, and NHEXAS). A physiologically based pharmacokinetic/pharmacodynamic (PBPK/PD) modeling framework has been established by EPA to assess cumulative risk of dose and injury to infants and children to organophosphorus, carbamate (NMC), and pyrethroid insecticides from aggregate sources and routes. Probabilistic models are being linked to PBPK/PD models to improve risk assessments.